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PROBLEM TO BE SOLVED: To obtain a composition for film forming excellent in dielectric constant properties and 
mechanical properties as an interlayer insulating film in a semiconductor element, etc., and capable of forming a 
silica-based film. 

SOLUTION: Tfie^characteristic of this composition for film forming is to comprise (A) a hydrolytic condensate 
obtained by hydrolyzibg and carrying out condensation at least one kind of a silane compound selected from the 
group of a compound represented by general formula (1): RaSi(OR1)4-a [R denotes H, F or a monovalent organic 
group; R1 denotes a monovalent organic group; and (a) denotes an integer of 1-2], a compound represented by 
general formula (2): Si(OR2)4 (R2 denotes a monovalent organic group) and a compound represented by general 
formula (3): R3b(R40)3-bSi-(R7)d-Si(OR5)3-cR6c [R3 to R6 are same or different and denote each a monovalent 
organic group; b and c are same or different and denote each an integer of 0-2; R7 denotes O, phenylene group or 
a group represented by the following:-(CH2)n- (n is an integer of 1-6); and d denotes 0 or 1] in the presence of an 
alkaline compound in an amount of >0.1 mol based on 1 mol of the silane compound and (B) an organic solvent 
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;k7^X 1, 1, 2— hU7xy*5^-l. 2, 2 

— by^;^>^x i> i> 2— by^b^>— 

1,2, 2-h'Jxf;^i/7X ,1,1, 2— by 
^^^iy— 1, 2, 2 — b Ux^;i/Viy7X s 1, 
1, 2-h'J7x7^>-l, 2, 2-byxf-;i^> 
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7X, 1, 1, 2— MMh**>-l, 2, 2— h *; 

7*-;i^7>> l, l, 2-H;xb^>-i, 

2, 2-b , J7x-;^i/7>, . 1, 1, 2— HJ7 
^y^—i, 2, 2 — h 'J7xzjk/y7>, 1, 2 
->^b^>— 1, 1, 2, 2— ^b^7^l/^>7 
X 1, 2-^ih^>-l, 1, 2, 2— 5rb^:f 
;^y7X 1, 2— 2^7x;^>- 1, 1, 2, 2 — 
rh7^f^>7X 1, 2— ^b*->— 1, 1, 
2, 2— ^b^x^^^X 1, 2—: Xxb*->— 
1, 1, 2, 2^b^x^;i/^y^X 1, 2—^7 
1, 2, 2— ^b^x^l/y^y^X 

1, 2— y^b^>— 1, 1, 2, 2-fb7 7x-Jl/ 
S/y^X 1, 2— v^b^rv— 1, 1,2, 2— ;rb 
77x"jl/yy7>> 1, 2— ^7xy^>- 1, 1, 

[0 0 16] 'vfrtM b^vv^X 

^V^t 1, 1, 2, 2— ^b^b 

*$/— 1, 2— ^W^>7X 1, 1, 2, 2-7=- 
h^jih^>— 1, 2— y^^l^^X 1, 1, 

2, 2— ^b^b*^— 1, 2->7x^>^>7 
X 1, 2— 5^b*>- 1, 1, 2, 2-rh7^f 
;i/y^>> 1, 1, 2, 2— x 
b^T^l^^X 1, 2— $^b**>— 1, 1, 

2, 2-rh77x^$/7X 1, 2— v^b^v 
— 1, 1, 2, 2^h^37^->U/:^>5>&£2\ Sf 

[0 0 17] (3) CfcOT, R' #— 

(CH. ) . -T'm$frZ>&V><b&®)t\sT&, tf* 

(hyy h*s/s/y;W (byxb*$^> 
y;p) tr* (by— n— Taif^^)M * 
*x tr* (by— i— ro^^y-y^) ^ 
* (HJ— n— rb*^u;W 

sec-7"b^>'>V^) tf* (by— t — 7 

U;i/)jl^x 1, 2— tr* (hijxh^yij;i/)x 
*X 1, 2— tf* (by— n— 7uifi**,*/\)M x. 

*x 1, 2-tr* (by— i— rn**y->y;i/) ^ 

*X 1, 2— tf* (b V— n— 7*b^>U;W ^ 
X 1, 2-W(F'J-sec-^^'J;Wx 

*x 1, 2— (by— t— 7>*3/*>u;i/) ^ 
x l— h*s/^^/i/S/»;;W — 1— (by,* > 

— 1— (hyxh**>£/y;W i— (>?— n— 

rD#*s^*7^>y;W — 1— (by— n-ro^ 
$>5/y;iO l— i— ^djk+^^us/ 
— i— (h y— i— mtf+s^y;!/) ^^x 
1— n— 7>*£^*-;i/*>y;io —l— (h v— 

n— ^b*S/S/y;u) ^^X l»(^-seo-7*h 
^>/^J^> } JJ^) —1— (h'J-sec-7h^» 



— i— (by— t— 7>*5/>y;i/) i— 
^ b^^^y^) — 2— (by* b*^>y;u) 
ji^x l— (j?xh^^^^j/u;i/) — 2— (by 
3th*s/^y;W x# x i— (y— n— 7 , OTK^r>>^ 
7S^>y;u) — 2— (by— n— -ro**^>y;io x 
*x l— (v— i— 7"D^^^;p^y;i/) — 2— 

(hy-i-^D^yy'JW x^> s 1— (S>— n 
-rh^^f^'JM —2— (b'J— n— Th^> 
•>y/l/) xl^X 1— (^— s e c— 7Y**s* s f-))**s 
y;i/) —2— (h«;-sec-7h^»'J;i/) x.^ 
X 1- (y^-t-T-b^^^V^) -2- (h 

u— t— rb^>v;p) xi^x « ($>*h*s/<* 

^^x (^-n-rD^^^^>u;i/) 
x tr* ($>— i— ro^y^^'J^) 

tf* (v 5 — n— 7h*Ss*?-JI&VM **>s ¥X 

(5;— t— rb&trwVM 1, 2— tr 

* b^^^;^>y^) x^x 1, 2— tf* 

(i?xh^^;i/y';;W x^x 1, 2— t:* (>> 
— n— rnsH*^^S/y;W x*x 1, 2— 

(^-i-rD^y^w;;!/) x^>, 1, 2— 

tf^ (y 5 — n— 7b*i' jtr^VM x^X 1, 2 
—^7; (i/-sec-7'F^WJ^) xi^x 

1, 2— « (s^t-rh*^^y;W -x^ 
x 1, 2— tr^ (by^ b^>^>y;v) ^>-fe*>, 
1, 2— tr* (bUxh^»'j;i/) ^>-tfx 1, 2 
— tr^ (by— n— rujff^rS/^y;i/) ^>-tfx 1, 

2— t:* (by— i— rD**^>y;i/) ^>-t?>, 
1, 2— t:^ (by— n— :/b*^>y;io ^>-tfx 

1, 2— fcT* (h'J-sec-7f^>'J;i/) ^>Hf 

x 1, 2— tr* (by-t- 7F^>^>j^) ^>Hf 
X 1, 3— tf* (byp« btti'VM ^>-*f>> 
1, 3— tTT; (hUxh^>y'J;i/)^>-t?>> 1, 3 
— t:^ (by— n— rn7t<*^>y;i/) ^>-tfx l, 

3— tr^ (by— i— rD*^>:>y;i/) ^>Hf>, 
1, 3— t:* (by— n— ^b^^>^>y;i/) ^>-tfx 

1, 3— (h'J-sec-7h^»'J;H ^-i? 

x 1, 3— tr* (by— t— ^b^^>y;W 
x 1, 4— tr^ (by^ b^>^>y;i/) ^>^?x 
1, 4— tr* (fuxh^>y'j;i/) ^>-t?x 1, 4 

— (by— n— rD7K^cy5yi;;u) ^XtfX 1, 
4 _f^ (h V— i— 7*D^i>^y^) ^>^>> 
1, 4— try; (b';-n-7b^^s/'j;i/) ^>*tfx 

1, 4— t:^ (by— sec— 7h^y'JM ^>-tf 

x 1, 4— tr* (by— t— 7h^>^u;i/) ^>-tf 
[0018] zt%t><D?%, (by^ b^>^>y 

;u) ^^x tr* (byx^yy'j;!/) p<^X 1, 
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2— (YV x#X 1, 2— tf* 

(hyxi^x>y;i') l— h*x*^ 
^ij^) — i— (bu^ h*s^>y;u) **x l— 
($;x h y ;W — l — < h; x h * U 

y*X 1- (^/b^>X^>y^) -2— 

Urs^y/iO l-pxh^f- 
;^>>;;v) —2— (hyxi^x>y;i/) x*x « 

^Wi^y/W **>s l, 2— « (s^h*^**- 
;^>y;i,) x*X 1, 2— tf* (^xh^r^^ 

i)a)=*>s i, 2— tr* (>y>tb*^y^) ^ 
XfefX l, 2— tf^. (h>;xb^v;p) 
X 1, 3— (h'-M h*^S/y^) 

1? 3_t:^ (h'jxb^>«;;i/)^x i, 4 
(b ijx h**x>y;i/) ^xt?>& u*flfcb 

[0019] *«§fc*J^T, (A) fl»*«WW*fl3 

£^5 (l) ~ (3) £i/rfct ±Mb^J (l) , 

(2) *5.fctf (3) ©lHfcU<l*2SSLt£ffl^5£ 

[0 0 2 0] ±53 (A) fiE#£«fi^Sfb£^ 
(1) - (3) <D&frbmZfrtz'PU<t&\mOi' : 7 

5-5 0^;U<9*£W^ChrtW£L<> 7 — 
3 o^<0*£j&Qx.3 - U\, as&nfSTfc 

[00 2 1] (A) fi0zk#^^£§^1~& 

fcRLTfct ±SBfb^l (1) ~ (3) ©Bfrfc»»L 

SWfc, «^*cDT;u*yftfb^«*fflv%sc:i:W*» 

^y^^^ff^-^^t^^o *«wcaffl-rsct 
^=7*««*str) > **^x r;i/*yffis$«fb 

utfck r^u^x r^y-^^x ry- 

x^/wsx ztdwi/^sx 7^-jutx x 

;i/7lX tf^KT^X N, N—&**)V7Z>s 
N> ]sj — X X N, N — i/7U \i)V7 X X 

N> n— ^7f-;ursx hy^wwax 



;i/7*X ^ h^T^M'T'SX xh^fil/7; 
x xb^xw^x x>^>7Dt:;i/7;X 

xh^W7;X ro^S/^^T'^X 7D 
x^;i/7£X 7F^7DWb7^>, 7h^7f- 

^ >fc ^s/»**-rs{b^»* ***** 

— ;i/^^x x^y— ;u7^x 7o;v-^7^x 
7^;-;i/7;X N — ^ $ J —)VT X X N— 

x^;M^y-;i/r^x n-7pwm^;hi/75 

X N — T'fvJM $ S —)V7 X X N — * ^;i/x£ y — 
;i/^^X N — x^-ji/x^ y — ^ X N-row 
x*y— ;i/7^X N — J-~)VT X X N— 
^^;i/^D/v-;i/T^X N— xf;i/rn;v-;i/7 
^ N — 7"n tDl/^u — X >n N — -7*?-)V7 
D/V— JI/T^X N — ^-)^^ J ~—)V7 X X N— 

X N — S —)V7 X X N, N — V^f-)UM 
N, N— S^x^V^^y— ;VT^X 
N, N-^rDW^y^7^X N, N — 
)\,**J-)VTX^, N, N-^^^U^^-^^ 
X N, N — ^x-^l/x^ y —)VT X N, N — is 7 

Dt:;i/x^y-;i/T^x N, N— s?w^;- 
r^x n, n— vtrfrfw— )vrx>s N, N 
->;xf;i/7*D;V-^7^X N, N-^7Dt;i/7 
d;v-;i/7^X N, N— ^7^d;v-;i/7^ 

X N, N — S—JUT X >s N, N — is*- 

?)\,7#j—)\/tx>, n, n— ^K^;- ;w 

T'^X N, N — *J~7 S 3~)V7$ J —)VT X X N— 
> s N-^Dt^^/'-^iX N — ZfJ-JUiSjl 

#;—)U7X>, N— ^^x*^- ;vt^x N— 
x^;i/^x^y-;i/r^x N-rD^^y-;i/ 
r^x n — yj-jvissLp j—>vt x x n— y-^v 

>n N _7P^i;7D;V-;i/7^>> N — 
7u>\;—)V7X*>s N — ^ S —)V7 X X 

-)\,7 X >s N — yj-JVi? 7* J -)V7 X >, N— (7 

;;^)>^v-;i/7rA N — (T^y^^iO 
r^x N— (T^y^f-^) r^y-^^x n— 

(7;;x^) ^^;-^7;X N— (7;/xf 
;u) x^y-;uy^X N — (7^xfjl/) 7"d;V 
— ;i/T=:x N — (7^xf;i/) -79 J— )V7X>* 
N— (7^t"d^) y^y— ;i/^^>, N— (75. 
;7D^;i/) x^y-jV7^>> N- (7^rn^ 
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x N— {rtsttM **#J—)V7\>* n— 

h^^;i/^U>^:7^X x Y?x&-fr3&U>V 
75 X rb77Dt:;Px^l/>y7^X ^h^^ 
^x^UX^^X **WT\J **W7\>* ^ 

X m^T^y^^^X xW7^7a^ 
xf;i/7;/7W^X 7Dt;i/7^^ 

^7Dt;i/7^>> ro^i/T^^i/T^x :/ 
»7^^w^x -f^vr x J =&)V? x x 

W7V7DWI/7^^ 

x trv^x brn-M tr-^^x tro'j^x t: 
^riftr^D^^x ^Tiftr^ny^-x 

[0 0 2 2] £ft£©7;i^V£fbl^&> 

(1) - (3) ©dfH^Wtl/TO- l^M&UL 
»*L<ttO. 5*MXtu *fc»*U<ttO. 9^;i/ 

[0 0 2 3] cojtafcbT»e*t5 (A) Aftkaftnt 

^©ats^sau gpc (®»f*, ms, 

atcfcS«tt*S^ Wtl<tt5-5 0nm, 3 
nin^§o i&D7K^¥«&^®iiH^^5-5 Onm 

tUT^^tLS (A) ittdc^te^tt, «*tt©J$B 

CfcfciU ^^^S^S^SS^f^ (T EM) iC <fc D 

[0 0 2 4] &*5* (A) filfl* £/a#£55£fck# 
HBB^tttlMH/fciiSt:, (2) tt, <bi§r^ 

(1) - (3) <&8tt«K 5-7 5MS%> »35b<tt 



10-7 011% ^ttffiKlil 5-7 0®^% 
T-fc6o S*u <b^J (1) &£V/£tcl± (3) tit, 
fb£^ (1) - (3) ©«fi+, 9 5-2 5SM%, » 
£U<li9 0~3 0SS%, £*>ic#£b<<i8 5-3 
0SS%T-&3o fb£E> (2) {b^ (1) - 

(3) ©«ft*k 5-7 SMM.%X^ZttK '&t>ti 
5»»oS«4*3& s i*<. 3&»ofig|«4fc:«pt:ff*L5o C 

m (1) - (3) *©R O-S, R R O 

R 0-^# 1 0 0 %tofc#PLT S i OH 

im<Dttj^mm*±*)&thZ0x\ k&m (i) 

VHb&M ( 2 ) wb&kMZffi&toxfr z z t U 

[0 0 2 5] ^^fC, (A) AOTk^^^T-iis 
m (1) - (3) ®8¥*&3gtfiifc*ft<i:*ia©^ 

^5-5 0nm^t^ «JS»W)pH*7^ 

[0026] isapummtLx^ mmt 
j $>m%mf&&?e>ftz>o tmmtLx^ m 
m. tm, 7vWu */^<t?m& 
z*m-fz>z.tifix*ho ztz. viz 

;j->m, 

au ®&?&ks ^uym 77^ 

p— r^y^§ffi> p— h;i/x>^ 

fi. SEtt, n/\<7^ s »J>A ^^3>^, yF7 
[0 0 2 7] ±ffipHW«ffltrJ:5fflfiS*©pHtt, 7 
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frfrmm€MV>\m*m: 5-5 0nm^ Ufc©*>. 
±13 P HP5$lffl££ i) ±fB&Hf*J£ p H ^Il^-r^ C t 
tit), W^^SifflfiR^^S^tt^^^^t^a 

ioo28] jBi^mm 

(B) *«««Efc«W*fctt^»Urft5. -0) (B) 

;K n -/ D ;V-;K i— ^dw-;k n—7#; 

y-;^ n— i>*y— M i— "O^—fl* 2—^ 
M sec — ;k t — ^>#/ 
„ ;K 3— ^b^>>r^y-M n-^MJV-M 2 
— *3-)\/'<>&S— )b> sec — 'n+UV— M 2— x 

—3, n — TtPPS—JUs 2— xWl^vWV-M s 
ec __^^y-;K n— M 2, 6— 
^ t^-)\'' r <7$ J —Jl — 4 ^ n — 7^ ^ — sec — 

s e c— ^ b vtWF)^— M s e c— 

3, 3, 5— by^^u^n 

[0 0 2 9] Jfl/^ya-M 1, 2— yu^u> 
^i;h-;k i, 3— ^i/>^»;=j— ;k ^>*>^ 

^-_ ;l ^_2, 4, 2 — ^ > ^ > 2 , 

4, ;i^-2, 5x ^7#>isJr— Jb— 

2, 4, 2—= x^»^f>^- il^— 1, 3, S?x?- 

x-tVK x^ U >^ 'J 3 ^ 7 ^ - ;i/X— t^M 
ifuy^ijn y— 2 — x^-;i/^;i/x— 
i;x^i^>^>;rj-;^y^"^^x— yifi^> 
^ijn— ;irE/xWUx— r-M yxf l/>^'J^-;i/ 

uy^'jn-J^yx^l/x-r^k 7'D^U>^ r U=J 
-jl/^yrD^l/x-rJK 7n\?U>y i )3— )V£J 



— i/7Dtu>^'J3-Kyx^x-fji/ > 
{iy;i/3-;ugU^x— r^AffiMt ; £££3*1? 

[0 0 3 0] n-7*D;V- 
M sec-^y-ik t— 7$ J— M n — 

;k i^O^y— m 2— ;i>> s 

ec-A^/'-ik t— ^>^y— ;K 3— ^ h^r^ 

M sec-AW-;k 2— x^-;i/^y— ;k 7 
Dt:i/>^';3Hi^y^Wx-r;k rntrixX/ 
UJ-il/ty'xfil/x-fM 7D^1/>^U3-W 

x-^ftif#*?£b^o 
[003 1] ^hV^^^bTii. 

X 2-^*1^ >> ^^I/^D^-^y 2, 4 
-^>*>^X bx;i/T-b b>s 7th7xy 
> N 7i>f-3>3&ifOi5^ 7-feW7thX 2, 
4-^\^r1f>^>> 2, 4— 'V7*>^;fr>, 3, 5 
2, 4— ^^^>^X 3, 5— 
2, 4— J 3, 5— 
>^>, 5 — — 2 , 4-^\*D->isX>s 2, 
2, 6, 6— ^b^^^U— 3, 5— ^r^>^>> 
1, 1, 1, 5, 5, 5-^^7^0—2, 4 — ^ 
7* £<D0—V*r b >mt£ifi&lf 6ft£o 

ia&SV^2afiJLh*lRlH# 

tC^bT*ctl>o 

[0 0 3 2] ^K^S§&hbTfck ^A7^ b\ N 
— ^f;i/*M7^ b\ N, N-^^fMM7^ 
b\ N-x^;i/A7^ b\ N, N— s;xf;i/*;i/A 
^^b\ 7 7 -feb7'^b\ N— ^^l/^-feb^^ b\ N, 
N — WUT-b b T ^ b\ N— x^bT-b b^^ b\ 
N, N — yxf;i/7-fe b T ^ b\ N— ^f;i/7*D tT^> 
7^ b\ N-^WPUFX N-^^^'J 

K l«fe5l^2IKU:«:lRlRt:«fflL 

[0 0 3 3] x^^l/^SMEfcbrau ^x3Ml/#-* 
*-b, «xfL^X KHrDKl/>, SS^xf 
M BS^f-M g^x^;k r— ^07^h^ 7 



(10) 



14082 0 0 1—1 1 5 0 



Bxf-u^yn— ^^-;i/x— Mfcxf-l' 
y^ijn-il^/x^l/x-f^ MKS/x^-l/^y 

n— T^x-y;!/, I^rn^l/>^'j3-;i^;^ 
*tux— ^/k ifirnt:u^'^-;i^yxf;i/x 
— iffi/D ro t:;i/x-r 

7DW>«n-^k 7utt>mi— 7S 

n^jiteifftmfbtLZo cn^x^^;^^iis i 

>^^tbTi±x s;;*^;!/;*;!'** 
*>b\ N, N, N\ N'-rb7xW;i/77^ 

h\ ^it>^;i/U >^hyrs; h\ n— 

DX N— *771/KD— M N-x^KD-;K N— 
^1^3— tfnyx N— N— 
x?\N/t^y^X N, N — is;* i?>> N— 

_^ — 2— tT^ »J KX N — — 2 — trn <J K 

x i, 3—i^^)u-2~< ^ *vy v; X 1, 3 
-^f;i^h7tKD-2 (1H) — t:yssv>* 
^wsch^t^So ixt© (b) w^m> i 

[0034] ^^^^J5OT^§J5S;^> (A) 

Stes-rsfti** (i) - (3) &io*^*P*j«kv/*fe 

[0 03 5] jlttttUi, fb-^J (1) ~~ (3) £«8¥ 
j»+ic*»®ObT:fel^*«fc^U tK^JD^tK^^ 

mtisxte, mm. o~-ioo°c N #£b<tti 5-9 

0°CT-$>Se 

[0 03 6] ^CDffegD^jO^J 

[0 0.3 7] *«Mtfflv^&n*IP-fflrStS»li:b^tt» 



^>^»B?sttai, Tx^->»jfB»t9Hy, /x^-> 

ffisaifcbTtt* s/yn— >^> ;-^rv^ 7>;i 

£)^;^:#;*#S^bft^£ y'^ 
[0 0 3 8] ZCX\ isVzi—>&9fmffl5m£l,X 

y 5/ d*i^ xK y T-K P 3 4 l Cte*Sfb3*x3¥i «*) 

ID, SH7PA, SH2 1PA. SH28PA, SH 
3 0PA> ST 9 4 PA (ivfftfcJliU • x> 

[0 0 3 9] *^>^®StSSItbTtt, 7 

;i/W7^>^ £!4£&7>XEx>j7A^ sKy**^ 
fr*)\s7>l>teZ&m'fe>ti%>o 2£>^ 7xt>WJ 

®fawji:bTtt, flatten, «iR7^3-;wi«Ma, 

*)]/*7>7=—hm> iKW^ifU^7x- b 
[0 04 0]$^(C, yx3f>^®fSffifll^bT^ 

^c^Mtt^v^^ sKy^*^x^-i/>7^y 

;i/x— t 1 ;^ ^ij^^i/>^f7';;i/x-f;k 
^ y ^-^r ^x^- u u^r ;wx— ir©7K y ^^r^> 
x^u>r;i/*;i/x— ; ^y^-^r^x^i/V^^ 

x;i/x— ^tSc if©^ y tT ^>x^ v >T y -;i/x— 
;^^;^y^^^i/>> J ^'7^-^^ #y*#s/x. 

^■l/V^^U— h^h*^y^^>x^U>^7';i/ 

^;i/x^^;i^ ; v;utr^ yflgafeKx^T 1 ;^ ; mm 
Stt ^ y ^-^r*>x^ u >^ ; t}< y x^ b >— * y 

T-f So 

[ o o 4 2 ] ^ vmmm&mit bxii> mm 1 , 

1, 2, 2-rh77DD^Ml, 1, 2, 2— 
rh77DD7 , D^;i/) x-f;K 1, 1, 2, 2—7^ 

h 7 7 D D^-^f ;i/^\^^;i/x-rM ^^xfl/> 
y-'j3-;i/y (1, 1, 2, 2-fh77DD7"W) 
x— r;k ^*-frx^b>^ya—;u (1, 1, 2, 

2, 3, 3-A^t7DD^>f;H x— ^-^^ 
7*Dt:i/^'J3-;k> ( 1, 1, 2, 2-rh77D 
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(1, 1, 2, 2, 3, 3-^*t7DD^WW x 

1, 1, 2, 2, 8, 8, 9, 9, 10, 10-^*7 

DDFr*>, 1, 1, 2, 2, 3, 

N— [3— (^-7;^o^-^^>^u^>^ 
* K) /DWI/] - N, N' — ^fAr-N- i3)Vit* 

& (N— 7;w-n^w«;u*=^ 

[ 0 0 4 3 ] 7 y«*#®fStt«cD*lRai: bT&, ^ 
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